Effects of new antioxidant compounds PNU-104067F and PNU-74389G on antioxidant defense in normal and diabetic rats.
Diabetes mellitus and its complications are associated with elevated oxidative stress, leading to much interest in antioxidant compounds as possible therapeutic agents. Two new classes of antioxidant compounds, the pyrrolopyrimidines and the 21-aminosteroids, are known to inhibit lipid peroxidation and other biomolecular oxidation. We hypothesized that in the presence of excess oxidants or the impaired antioxidant defense seen in diabetes mellitus, administration of antioxidants such as these may reverse the effects of diabetes on antioxidant parameters. This study measured the effects of subchronic (14 day) treatment with a pyrrolopyrimidine (PNU-104067F) or a 21-aminosteroid (PNU-74389G) in normal and diabetic Sprague-Dawley rats. Activity levels of superoxide dismutase, catalase, glutathione peroxidase, and glutathione reductase, concentrations of oxidized and reduced glutathione, and lipid peroxidation were used as measures of antioxidant defense in liver, kidney, heart, and brain tissue. In normal rats, the only effect was a 43% increase in cardiac lipid peroxidation after treatment with PNU-104067F. In diabetic rats, the only reversals of the effects of diabetes were a 30% decrease in hepatic glutathione peroxidase activity after PNU-74389G treatment and a 33% increase in cardiac glutathione disulfide concentration after PNU-104067F treatment. In contrast to these effects, increased cardiac glutathione peroxidase and catalase activities, increased brain glutathione peroxidase activity, increased hepatic lipid peroxidation, decreased hepatic glutathione content, and decreased hepatic catalase activity were seen in diabetic rats, reflecting an exacerbation of the effects of diabetes.